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Spectrum workstation 
£16.00 


plus £2 postage. 


extras: 

том switth ES 

O base £2.50. 
нег £3.50 


Following the success of our ZX81 plinth we have Introduced a 
workstation for the Spectrum, This stylish ABS plinth raises and 
tilts the TV for better viewing whilst angling the Spectrum and 
making typing easier. The PSU is hidden underneath, the printer 
and cassette may stili be used, and a matching, stackable unit for 
Microdrives will be available. 

Poter Furlong Products, Unit 5, South Coast Road Industrial Estate, 

Peacehaven, Sussex BNO BNA. Tol.(O7914) 81637. 
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7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA 


ZX81 & Spectrum 
Games 


Now NEW LOW prices!!!! 


PROGRAM OLD NEW 81 SPECTRUM 
Chess 1.4 10.00 895 
10 levels mic 


Adventure 1000 895 
140 locations based on the original 
(At £10.00 well worth the money 
Sinclair User Issue 2 review) 


Invaders 5.00 4.45 
Fast m/c arcade action 


Mazeman 5.00 445 
All the features of the origina! 
arcade version т/с 

“requires 48k Spectrum 


COMING SOON!! — DRAGON 32 ADVENTURE!! 
Please ring for details 














All prices are inclusive Return of post service 


HOBHOUSE COURT, 19 WHITCOMB STREET WC2 


WHY NOT TAKE OUT A SUBSCRIPTION? 
You can have Popular Computing Weekly sent to your home for £19.95 a year. This will cover the cost of 


the magazine, postage and packing. 


Fill in the coupon below and keep yourself up to date week by week. 


1 would like to take out ,.. .. subscription(s) to Popular Computing Weekly. 


Name... 


Address .. 


subscription(s). 


Please make cheques payable to Sunshine Publications Ltd. 
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Subscriptions 

You can have Popular Computing Weekly sent 
to your home: the subscription rate is £19.95 рег 
year, for addresses in the UK, £37.40 overseas. 


How to submit articles 
Articles which are submitted for publication 
should not be more than 1000 words long. 
All submissions should be typed and a double 
space should be left between each line. 
Programs should, whenever possible, be 
‘computer printed. 
‘At present we cannot guarantee to return 
every submitted article, so please keep a copy. 


Accuracy 

Popular Computing Weekly cannot accept any 
responsibilty for any errors in programs we 
publish, although we will always try our best to 
‘make sure programs work. 


























Laserbug rings the changes. 
Letters Т 
Sinclair speaks. 
Under Pressure 8 
‘Anew game for Spectrum by Simon 
Lane. 
Street Life 11 
David Kelly reports on Silversoft. 
Benchtest 12 
Peter Gerrard looks at the new 

imodore 64. 
Review 13 
2X Galaxians. 
Open Forum 14 


Five and a half pages of your programs. 


Whizz kid 82 


The first week of our competition to win 
a Dragon 32. 


Spectrum 

Sketch & draw. 

Sound & vision 

A little peace for Vic20. 
Programmit 

Upgrade your BBC to 32K. 
Peek & poke 

Your questions answered. 


Competition 2 
Puzzle, Arthur. 


21 
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Editorial 


Тһе question of software copyright is 
rearing its head again. Atari has| | 
started a campaign against programs | - 
which allegedly infringe the copyright. 
of its Pac-Man game. 

As part of that campaign, Atari is 
seeking an injunction against Com- 
modore. Atari is alleging that Com- 
modore's game Jellymonsters is an 
infringement of copyright. 

Other software companies, such as 
Bug-Byte, A and F Software and 
Micropower, have also been 
approached by Atari. 

There could be severe repercus- 
sions for the software industry, if any 
of these cases come to court. If 
court decides that copyright sul 
in computer programs, and/or in the 
images iced on a tv screen 
(PCW, August 5), then companies will 
be forced to develop more original 
games. Imitations of successful 
arcade games such as Space Invad- 
ers will no longer be acceptable. 

The establishment of а 
for software copyright can only be 
good for the industry. Software firms 
and writers alike will finally know 
where they stand in regard to the law. 


Next Week 





Can you save Beta 

Strigidae from attack by winged 
reptiles — find out in Pteragon, a 
new game for BBC 
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Our classifieds 
are faster. 


Do you want to sell your computer and 
buy a bigger and better one? 

Have you ever thought of trying to 
make some money out of selling tapes of 
your own programs? 

Whatever it is you want to buy or sell 
why not use our classified pages? 

It has to be better than waiting for up to 
nine weeks to get into one of the old 
monthly magazines. 

Not only that, but our rates are very 
reasonable. 

For private individuals it only costs 20p 
per word, with a minimum of 10 words. 

We can make it so cheap because we 
charge companies using the classified 
columns 40p per word. 


The classified pages can be used for 
semi-display advertising. 

The cost for this is £10 per single 
column centimetre, with a minimum 
charge of £30. 

All copy for the classified pages must 
be pre-paid. (You'll find a handy form on 
page 25.) 

Cheques and postal orders should be 
made out to Popular Computing Weekly. 
Your advertisement should arrive at least 
two weeks before the publication date. 

If you have any queries regarding 
Classified or semi-display 
advertising please call 
Alastair Macintosh on 
01-930 3840 


Popular Computing Weekly. 


The fast one. 
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Spectrum 
software 
converter 


IT is now possible to run ZX81 
software on the ZX Spectrum. 

The new software conver- 
sion device is called the Slow- 
loader and is manufactured by 
East London Robotics. 

The hardware/software 
combination is easy to use and 
allows ZX81 software casset- 
tes to be loaded and correctly 
interpreted by the Spectrum. 

A small printed-circuit 
board is plugged into the /О 
port on the rear of the Spec- 
trum. The Slowloader 
machine-code routine is then 
loaded into the Spectrum in 
the usual manner. The ZX81 
cassette is then loaded through 
а socket on the Slowloader 
circuit board, rather than 
through the normal cassette 
port 

Mark Vellacott of East Lon- 
don Robotics explained that 
the device converts the 2Х81 
coding as the tape is loading. 

“The Slowloader, " he said, 
handles string arrays intel- 
ligently — converting them to 
Spectrum characters — and 
will also successfully cope with 
ZX81 machine-code programs 
providing they do not alter the 
screen display or define new 
variables.” 

The Slowloader will cost 
about £10 and will be available 
from the beginning of Septem- 
ber. 

Further information from. 
East London Robotics, Fin- 
landia House, 14 Darwell 
Close, East Ham, London E6. 
(Tel: 01-471 3308). 











Trevor Sharples, former 


serbug editor. 


Laserbug tackles 
its problems 


LASERBUG, the London and 
South-East BBC microcompu- 
ter user group has appointed 
its first full-time co-ordinator 
Paul Barbour is to be the 
new organiser who will pro- 
duce the group's monthly 
magazine 
He will replace Trevor Shar- 
ples who has resigned from 
editorship of the newsletter 
Trevor Sharples told Popu- 
lar Computing Weekly that he 
is now no longer connected 
with the group having been 
“forced to give up the club 
because of time considerations 
and personnel difficulties". 
Only two of the monthly 
issues — April and May — 
have so far been received by 
the group's 2000 members. 
Paul Barbour explained that a 
joint June/July issue was being 
sent out. A joint August 
September issue is to follow. 
He said that every member 
would have their subscription 





Paul Barbour 


extended by two months to 
compensate for the delay. 

Laserbug will contin 
operate from its m 
address — 4 Station Bridge, 
Woodgrange Road, Forest 
Gate, London E7. There are 
no plans for Laserbug to have 
a telephone installed. 








Computer grant 
double boost 


INDUSTRY has been given a 
£37m boost in two new 
Schemes to help it to adopt 
computer aided design equip- 
ment. 

Information Technology 
Minister, Kenneth Baker, 
announcing a £12m plan, said 
that the need for such invest- 
ment was urgent, Under this 
first scheme, up to a third of 
the cost of such technology 
will be met by the govern- 
ment 

A further £25m is being 
provided by the EEC, 








Sinclair gets going 


SINCLAIR Research is giving 
financial help to a campaign to 
help create jobs from private 
enterprise. 

The company is contributing 
£1000 of the 410,000 prize 
money offered to the winner 
of the Daily Star newspaper's 
"Get Going’ competition. 

The ‘Get Going’ winner will 
be the individual who comes 
up with the best idea which 
could lead to the setting up of 
a successful small business and 
the creation of job opportuni- 
ties. 

The first prize winner will 


receive £5000 to help ‘get 
going’, and the next 25 win- 
ners will each receive £200. 

Other contributors to the 
five-figure ` prize money in- 
clude British Petroleum, The 
Confederation of British In- 
dustry, National Westminster 
Bank, Plessey, Sainsbury's 
and the Science and Engineer- 
ing Research Council. 

The competition closed on 
August 31 and the winners will 
be announced in mid- 
September. 

The campaign has received 
over 4000 entries. 








COMMODORE is to contest 
the Atari claim of infringe- 
ment of the Pac-Man copy- 
right. 

The statement from Com- 
modore Business Machines 
(UK) Ltd says: “There are 
several grounds which are con- 
troversial in the Atari claim 
and Commodore is contesting 
the case," 

In an independent survey 
recently conducted on behalf 
of Commodore, the reactions 
of potential purchasers, under. 
17 years of age, to the Vic20 
Jeliymonsters and Atari 400 
Pac-Man were compared. 

A Commodore spokesman 
said: "Initia results suggest 
that on several parameters, 
including graphics, sound and 
enjoyment, there is an 80 per- 
cent preference amongst con- 
sumers towards Jellymonsters, 

“This tends to conflict with 
the claim of Atari Internation- 
al (UK) Inc that Commodore 
Business Machines (UK) Ltd 
is in conflict with consumer 
interests.” 

Atari is pressing ahead with 
its claim for an injunction 








against Commodore to stop 
sales of Jellymonsters. 

A spokeswoman for Atari's 
advisers said: “There will be 
hearing in October, when 
Atari will claim injunctive re- 
lief 


Change in Vic 
software policy 


COMMODORE has adopted а 
policy of linking its Vic car- 
tridge software to well-known 
personalities or instituti 

The first of these available 
Mastermind, marketed by 
arrangement with the BBC| 
and with questions set by the 
BBC Mastermind co- 
ordinator, Boswell Taylor. 

Next month will see a cook-| 
сту package from Robert Саг- 
rier and a personality testing} 
program from Professor 
Eysenck. 

Future plans involve a ver- 
sion of Ask the Family, again 
by arrangement with the BBC, 
and a link-up to produce edu- 
cational software in conjunc- 
tion with the publishers, Hod- 
der and Stoughton. 
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KEMPSTON (MICRO) 
ELECTRONICS 
SEE US AT THE 


PERSONAL COMPUTER 
WORLD SHOW! 





introducing the 


ZX81 
KLIK-KEYBOARD 


This is a full, forty key moving 

keyboard with real keys that 

fils in the recess left after 

peeling off the existing "touch 

Sensitive’ membrane keypad. 

It offers the following advantages 
Fits onto the ZX81 

@ Positive feedback from keys 

© No trailing wires 

Мо special case needed 

@ Elegant design with two colour legends 








This is а most attractive keyboard which will enhance the 
appearance and improve the performance of your 2X81, Why 
pay more for an oversized keyboard? 

41 Key version now available at £26.50. Extra key can be used lo 

give a repeat facility with repeat key kit. 

jues/Poatal n 








— Cheqi 
KEMPSTON ELECTRONIC: 
HILLGROUNDS ROAD, KEMPSTON, 





JURT, 





‘Other ZX81 products include keyboard two-tone Bleeper £8.95 
built, keyboard repeat key kit £3.95 + postage on both items. 
ZX81 Kiik-keyboard kit at £22.50, fully built at £26.00. Please add 
Тор for postage. Delivery 21 days from receipt of order. SAE in 

ali correspondence please. 

















D “STARTREK” £4.95 
16K STARTREK. Exciting space adventure game including 
Klingons starbases, phasors, 8x8 galaxy, 4 levels of play, 
long- and short-range scanners, etc. 















о "SUPER-WUMPUS" £4.95 
16K SUPER-WUMPUS: Can you hunt and catch the myste- 
rious wumpus in his underground labyrinth? Intriguing under- 
ground adventure, 


о “GRAPHIC GOLF” £4.95 
16K GRAPHIC GOLD: Test your golfing skills on the 
computer's 18-hole golf course, each hole is different and is 
graphically displayed on screen, many hazards including 
lakes, streams, rough, etc. 









о “GAMES РАСК 1" £4.95 


16K GAMES РАСК 1: Fantastic value for money, nearly 50K 
of programs on one cassette. Five games including “Real 
Time Graphic" Lunar Lander Starwars, Hammurabi, Mine: 
field, Mastermind. 


ZX 16K SOFTW 








ZX SPECTRUM OWNERS 


UPGRADE YOUR 16K SPECTRUM TO A FULL 48K 
WITH OUR FULLY ASSEMBLED AND GUARANTEED 


MASSIVE 


32K RAM 
MEMORY EXPANSION 
SIMPLE TO FIT. SUPPLIED WITH FULL INSTRUCTIONS 


FULLY INCLUSIVE PRICE 


£39.95 лога» ceiver, 


ZX - PANDA 


16K-byte EXPANDABLE RAM ro. ZX81 


FEATURES INCLUDE: 
CONTOURED TO 2Х81 FOR STABILITY. РОМЕН ON LED. NEAT, 
COMPACT CUSTOM CASE. EXPANDABLE INTERNALLY TO 32K BY 
USING EXPANSION MODULE. SIMPLY PLUGS IN. NO EXTRA POWER 
REQUIRED. FULLY ASSEMBLED. TESTED AND GUARANTEED. 
FULLY INCLUSIVE PRICES: 
ZX PANDA 16K RAM £25.00 
ZX PANDA 16K EXPANSION £19.95 
GIANT PANDA (the two together) 32K £39.95 
Allow 28 days delivery 
‘Send now to: 
STONECHIP ELECTRONICS 
UNIT 4, HOSKINS PLACE, WATCHETTS ROAD 
CAMBERLEY, SURREY. TEL: (0276) 681131 
MAKE CHEQUES OR POs PAYABLE TO: STONECHIP LTD 


SEE US ON STAND 214 AT THE PCW SHOW, BARBICAN 
9-12 SEPTEMBER 





Tepes Wout, Nomen anon. Mater. Pet T 





ZX-ARCADE ACTION!! 
NEW!! 
"MUNCHER!!" £5.95 


At last! Pacman for your ZXB1, full feature arcade game 
including 4 types of monsters, high-score, 10 skill levels, etc. 
all entirely in mic code. 


о “SPACE INVADERS” £4.95 
This version is simply the best yet, features include 3 laser 
bases, high scorer, bonus points, alien motherships, authentic. 
space invader movement and ever-increasing speed, 10 skill 
levels. 


о “ASTEROIDS” £5.95 
Authentic representation of the arcade game with left, right, 
thrust and fire controls, 5 levels of play and alien spaceships. 
FASTEST! version available. 


о "АЦЕМ-ОПОРОШТ" #5.95 
Сап you stop the aliens from building up in their launch chutes 
before they drop down and destroy you. Exciting NEW arcade 
game. 
Cheques/POs payable to "SILVERSOFT 
TICK BOXES REQUIRED 





Two or more deduct E100 
SAE FOR CATALOGUE 


enclose a cheque PO for £ 
201, SPECTRUM AND BBC SOFTWARE WANTED 
EXCELLENT ROYALTIES (Probably the best around) 


SILVERSOFT LTD (Dept. PCW) 
20 Orange Street 
London WC2H TED 
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write to Letters, Popular Computing Weekly, Hobhouse Court, 19 Whitcomb Street, 


Wash a matter 
with you baby? 


n PCW July 29 Mr Vale 

responds to an earlier letter 
of mine regarding the merits of 
the BBC micro and the ZX 
Spectrum. Не implies that the 
Spectrum, at its price, can 
satisfy computer enthusiasts 
needs, 

Some people may prefer the 
Spectrum and I will not deny 
that it offers many fine fea- 
tures at an economical price. 
However, there are other peo- 
ple who consider it worthwhile 
paying more for the BBC mic- 
тоз adaptability and extra 
computing facilities. 

Thad not thought of controll- 
ing a washing machine by my 
BBC, but Michael Vale has 
just given me а good idea 

R Lober 

Rivendell 

13 Pwll-y-min Crescent 
Peterston-super-Ely 
Cardiff CFS 6LR 


Mown down 
by moans? 


‘am writing with a moan or 
two about the Screen $ func- 
tion on the Spectrum. 

This function is not satisfac- 
torily explained in the manual. 
When used, it will yield a null 
string for any graphic symbol, 
including user defined ones, 
making the use of these sym- 
bols in games almost pointless. 

There is also a bug with the 
following program: 

10 PRINT AT 0,0;"+ 

20 LETX-5 

30 LET X=X+CODE SCREEN $ (0.0) 
40 РАМТХ 

This will give an answer of 

42, not 47 which is the correct 
answer. But, if you change line 
30 to: 
30 LETX-CODE SCREEN $ (00) +Х 
the program works. Note that 
the bug has nothing to do with 
the brackets. 

My second moan is about 
your editorial. Does the per- 
son who writes it work for 
your magazine? The points 
raised are very interesting and 
Tagree with many of them, but 
you do not follow your own 
example 

In PCW July 29 your edito- 
rial made the point about old 








ideas being "re-hashed" and 
submitted. In that very issue 
there is а mastermind prog- 
ram. Now, if there is a 2Х81 
owner in the world who has 
not already seen 20 master- 
mind programs in various pub- 
lications, I would like to meet 
him. 

On page 19 of that issue 
there is a maths quiz program. 
Again, this is a (yawn) well 
tried program. On page 15 
there is a program to define 
Spectrum graphics. An almost 
identical program appeared in 
the previous issue 

In your defence, you have 
published some excellent 
Toutines for the Spectrum (eg 
the 3D graphics in issue 12) 
but I feel you do tend to 
preach somewhat. 

PS. | would contact the 
other PCW. Twice they һауе 
said to have "World exclu- 
sive" reviews of machines 
Which your magazine had 
already reviewed ie Spectrum 
and now the Dragon. 

Stephen Kelly 
50 Hinton Crescent. 
Appleton 
Warrington МАЧ 3DF 
You are quite right, we do not 
always follow our own exam- 
ple, but we do try. In the case 
of Open Forum programs we 
have been encouraging readers 
to be more original and adven- 
turous in their ideas. But, the 
majority of programs that we 
receive are still based around 
‘common games such as master- 
mind. Rather than disappoint 
all these readers, we publish a 
few of these types of games 
together with as many new and 
interesting programs as possi- 
ble. 


Or just a white 
elephant at large? 


Да 860 нодорро 
users, I own а teletext tv 
receiver. Now you may be 
aware that both the ceefax and 
oracle services broadcast tele- 
software. Unfortunately, it is 
limited to that overpriced 
never delivered BBC compu- 
ter. 

To date, only 14,100 model 
A and only 9,600 model B 
BBC computers have been dis- 





2 SEPTEMBER 1982 


tributed (a fact verified by the 
computer newsletter published 
оп page 705 of ceefax). Surely 
such a piffling amount is not 
‘enough to ensure a monopoly 
in the telesoftware output. 

Why сап we not see exam- 
ples of pages written іп Sinc- 
lair Basic, surely the most 
widely used languague in the 
home computing world. After 
all, half а million 2Х81 com- 
puters and more than 20,000 
Spectrums have been sold 
already in this country. 

Tam quite sure the BBC will 
say that they do not have 
enough pages on their teletext 
service to cater for any other 
software. The real reason 
being that they are unable to 
admit that their computer is 
rapidly becoming a white 
elephant in the light of the 
excellent low priced compu- 
ters being produced, and 
under development, 

Could you not ask your 
readers to pester the BBC with 
а view to getting such prog- 
rams broadcast. After all, we 
are missing out on a fantasti- 
cally useful service. The prog- 
rams which I have painstak- 
ingly transposed to Sinclair 
Basic seem to be of very high 
quality. 





Nigel Cummings 
486 High Street 
West Bromwich 


1f you read PCW July 29 you 
will see that Sinclair are de- 
veloping a Prestel adaptor for 
the Spectrum. It will cost less 
than £100 and should be avail- 
able in the first half of next 
year. Consequently, there will 
also be a range of Spectrum 
telesoftware available next 
year, 

Software manufacturers can 
sell their programs through 
Prestel by contacting British 
Telecom on Freephone 2043. 


Log jam brings 
cash rewards 


ЈЕ response to the many 
querics which, I understand, 
your magazine has received, 1 
‘would like personally to ex- 
plain the current delivery 
situation for our new ZX Spec- 
trum personal computer. 


London WC2 
















































The general public's re- 
sponse to our new сотршег 
has far exceeded our expecta-| | 
tions and we have been) | 
‘swamped’ with orders. This, | 
and some small initial produc- 
tion delays, have led in turn to 
considerable delays in deliv- 
ery, 

Regrettably, many of our 
customers may have to wait up 
to 12 weeks, from our receipt 
of their order, for delivery of 
their Spectrum. We are writ- 
ing to them all to apologise for 
the inconvenience and to offer. 
them the chance of an immedi- | - 
ate refund. 

For those customers who 
continue to wait, we shall Бе 
sending out with each Spec- 
trum, in compensation for the 
delay, a £10 voucher, which 
can be used in part-payment 
for a ZX Printer or to buy a 
complete pack of five rolls of 
printer paper. UN 

We are also providing cus- | 
tomers with а new demonstra-| | 
tion tape containing: 
1 А comet tod ie Б 

introduce the 

2 Three major programs — an exo 
ing game, туш 
ШАЛҒА eee 
tratos user defined graphics. 

3) A seres of istrative programs — 
Bubble Sort, Evolution, Ші, Monte 
Cario and Waves. і 
Finally, 1 would like to 

assure you and all our custom- 

ers that the initial problems 
with the Spectrum have now 
been completely overcome. 

Production is running smooth- 

ly at 5,000 units per week and 

will rise sharply over the com- 
ing months. We are confident 
that our present backlog will 
ђе cleared by the end of 

September and hope that you 

will see current delays in the 

context of our successful deliv- 
ery of more than 500000 com- 
puters in the last two years. 
Clive Sinclair 

Sinclair Research Ltd 

23 Motcomb Street 

London SWIX SLB 











If you have an opinion you 
want to express, or have spot- 
ted an error that needs cor- 
recting, write to: Letters, 
Popular Computing Weekly, 
Hobhouse Court, 19 Whit- 
comb Street, London WC2. 
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Under pressure 


оџ аге a marine engineer, working оп A new game for 16K 
the Yoshima oil rig in the North Sea. Spectrum by Simon Lane 

Your main task is to carry out underwater 
inspection and maintenance of the pipe 
lines carrying the oil from the rig to a 
refinery in Scotland. 

Instruments monitoring the oil flow indi- | 
cale that the main pipe line has sprung a | 
leak, about 1000 metres away from the | 
Yoshima rig. You are despatched in a N 
propeller-driven diving bell to investigate X 
the leak. N Б 

Cruising just above ће pipe ne, looking с ђ 
for the tell 
leak, you 
strong smell of smoke. Turning round you 
See that your engine has caught fire. N 4 / 
Grabbing the chemical fire extinguisher N 4 A | 
from under your seat, you douse the | 
engine іп а mass of foam. | | “/ 

With the fire out, the immediate danger ¥ 
is over, but the engine is a twisted heap of 
bumt-out wire and metal. You are trapped 
on the sea-bed. 

Fortunately, the diving bell is equipped 2 НН 
with an aqualung and a wet-suit. However, 
as you are putting on the aqualung you Мін С 
notice that the air cylinder seems strangely 3 
light. On checking the cylinder's gauge, | 












you discover that it is virtually empty. 

With the air inside the diving bell starting 
to become stale, you have few choices. 
Entering the air lock, you flood it with water 
and open the outer hatch. You must 
attempt to swim to the surface betore your 
air runs out. But, if you rise too fast you will i 1 
suffer from "the bends” and die from 
decompression. 

When you have loaded and run the 
program, а man in a wet-suit will appear оп \ 
the screen. Two dials will also appear on \ 
the top of the display, indicating your depth 
and the amount of air you have left. 

Type "О" to use your flippers. This uses 
more air, but doubles your speed. 

You must watch out for shoals of fish 
and clumps of seaweed on your way up. 

Hitting either of them will delay your 
ascent. 

А flashing square appears beside the 
oxygen dial when your air supply is almost 
exhausted. The key to the дате is to keep 
rising slightly faster than your air supply 
diminishes. 

If you reach the surface, the computer 
will tell you how long you took and give you E 
а percentage score based on your time 
and your remaining air. My best score 50 
far is 63 percent. Can you beat it? 
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5ТОР РНЕ55 
JUST ARRIVED 


TASK FORCE SOUTH 


THE BATTLE OF THE 
FALKLAND ISLANDS 


SENSATIONAL 


You can take control of the troops fighting for 
Goose Green — direct the defence of the 
fighting ships — order the Harriers into attack 
оп the enemy guns. 


Capture Port Stanley 
The first of our amazing new series of 
authentic war games. 


Startling adrenalin raising realism 
for only £8 post paid. 


Stellar Services 
8 Fir Tree Vale, Leeds LS17 7EY 


GAD 


OWNERS 
Fully Assembled, Cased and Guaranteed 
MASSIVE 
16K RAM 
MEMORY EXPANSION 
PLUGS DIRECTLY INTO YOUR VIC-20 
OR MOTHERBOARD 
FULLY INCLUSIVE PRICE 
£39.95 Алом 10 days delivery 


Tandem 
EXPANDABLE EXPANSION UNIT 


PLUGS DIRECTLY INTO YOUR VIC-20 
GIVES 3+1 EXPANSION SLOTS. 
AND ADDITIONAL ROM SOCKET 

CAN BE FURTHER EXPANDED 


FULLY INCLUSIVE PRICE 
£34.95 Aiow 28 days delivery 


‘Send now to: 
STONECHIP ELECTRONICS 
UNIT 4, HOSKINS PLACE 
WATCHETTS ROAD, CAMBERLEY 
SURREY. TEL: (0276) 681131 
MAKE CHEQUES OR POs PAYABLE TO: 
STONECHIP LTD 


Set us on Stand 214 at The PCW Show, Barbican, 9-12 September 


Push your Sinclair to the limit 


Юю NTU, 
OX pOVENTU! Rg Ki 


E 
| gem ESPIONAGE 


ARCADE ‘GAMES 


совецеман. 


СНЕ55 

GAME FOR YOUR 2Х81 
OR SPECTRUM 

ZX CHESS I! 

‘Anew improved version. witha taster response 
time, seven levels of play, analysis option and in 
addiliona recommónded move option. £9.95 


ZX CHESS! 
Very popular machine code program, with six 
levels of play and an analysis option. Available 


DN ao МУ. ADDITIONAL 
> YOST RAM PACKS zm 


2: CHESS 
NEUE uu 


toronly £2.95 рат pacis 


и 


You ting yourgelt stranded on an inhabited 
aen plaket Gan you reach 
escape? 

INCA CURSE Adventure 8) 

ina jungle clearing you come across an 
ancient Inca temple. Your mission fo enter, 
Collect the treasure and escape alive. ut 
Beware! Includes a cassette save routine. £6.00 


SHIP OF DOOM (Adventure C 
You are unavoidably. To an alien cruiser 
Gan you reach the control room and free 
yourself? Or will they get you first? Includes a 
Cassette save routine. £7.00 


‘Supplied on cassette with editor cassette, 
таза user manuals and keyboard overlay ZX Forth 
19895 combines the simplicity of basic with the 
£8495 speed of machine code all for only £35.00. 


ALWAYS AHEAD WITH ZX81/ SPECTRUM SOFTWARE 
Cheques & P.O. made payable to: Artic Computing Limited. 











Street Life 


Born in a pub 
brewed in 
a kitchen 


David Kelly talks to David 
Paterson, a founding 
partner of Silversoft. 


David Paterson is a voluble Glaswegian 
with a wrist watch that plays Scotland the 
Brave. He is also one of the partners in the. 
software company, Silversoft. 

After leaving the University of Strath- 
clyde he worked first for a shipyard and 
then for a brewery. "I found the product 
much more satisfying." 

The Silversoft venture began as a hob- 
by. "А buddy and | were sitting іп а pub,” 
he explained, “thinking we must get a 
‘computer and trying to work out how to pay 
for it. So we thought we'd write some 
programs for the 2X81,” 

This was in the summer of 1981. "Some 
of the software at that time was abysmal 
and we thought we might be able to do 
better.” 

The first game they wrote was a 16K 
version of Star Trek. “The big day came. 
We made the tapes, placed the adverts 
and sat back biting our nails, waiting to see 
what would happen. 

“And then the money started rolling in 
— ме were staggered by the response." 
They recovered the cost of their advertis- 
ing in the first week. 

“At first we recorded all the tapes in my 
kitchen at home. | was working all through 
the night knocking the things out and then 
doing a full-time job in the daytime. We 
soon realised that the tapes would have to 
be manufactured professionally. | was 
down to six and a half stone and couldn't 
go on." 

Silversoft had 500 tapes made. The 
tapes sold quickly and the business has 
never looked back 

The company specialises in games 
tapes for the home consumer. David does 
not think that there is а business market for 
the ZX machines and thinks most utility 
programs are a waste of time. "They don't 
do anything you couldn't do quicker on a 
piece of paper. That's why we make 
games — besides, it is fun.” 

David reckons there are three types of 
software manufacturers: dedicated profes- 
sionals in it for the money, enthusiastic 
amateurs out to spread the word about 
computers, and egotistic technocrats who 
think it is flashy. 

'Illet you guess which | think I am," he 
grinned. 





David Paterson 





“Despite our different approaches we 
have all got the same problems. Our single 
biggest worry is piracy. There is not a lot 
you can do about it either — apart from 
keeping your eyes open. It is particularly 
annoying to look in the classified ads and 
see the program you spent six weeks 
writing being sold under a new name at 
half the price. 

“Recently we have been noticing the 
effect of software libraries. They buy our 
tapes and then rent them out. All perfectly 
legal, but, in the end, the user loses out. 
What is the point in trying to write a good 
program only to have it bought by the 
libraries and loaned out?" 

‘Another major concern at the moment is 
the proliferation of machines. “All the main 
electronics companies are jumping on the 
bandwagon and launching new products, 
often with no software back-up. A machine 
is useless without programs to run on it. 
Most software companies will not have the 
resources to cope with all these new 
micros. 

“Everyone thinks there are big profits to 
be made in software — one magazine 
recently suggested in its editorial that it 
costs 22p to produce a tape. This just isn't 
true. 

“Suppose the price of the cassette is £5. 
Post and packing — about 40p — and VAT 
— 75р — come off first. The tape probably 
costs 60p to produce, including the cost of 
the insert and instructions. And one can 
‘expect to pay 20-25 percent royalties — 
say £1.25. 

"That only leaves £2. From that comes 
handling charges and advertising. A com- 





pany can easily spend more than £1500 
per month on, say, six half-page ads. To 
recoup that cost, you would need to sell 
more than 750 tapes each month. 

“Then there are hidden costs like rent, 
rates, electricity and telephone. Finally 
there is kit. We have two 2Х815, two 
BBCs, two Spectrums and umpteen tape 
recorders. We Бит them up like they're 
going out of fashion — you have got to 
have at least two of everything in case one 
blows up. 

"бо far we haven't begun to consider 


profit. 

"At any time we have a considerable 
investment in tapes and, in a market that. 
changes as quickly as this one, it is quite 
easy to burn your fingers. When the 
Spectrum came out all our 2Х81 stock 
died." 


Drop-out 

The games that Silversoft now produce 
are mainly versions of well-known arcade 
programs. New games apparently do not. 
sell — people always до for the devil they 





know. и game called 
Drop-out,” said Di ind it did just that 
— because no one knew what it did.” 





Now that Atari are beginning to take 
action over alleged copyright infringe- 
ments, software companies may be forced 
to produce more material based on their 
own original ideas. "If that happens," says. 
David, “marketing will become the big 
problem. 

“The law in this area is very confused. 
We even had one guy who said we 
ripped-off his program by using the com- 
mands Back, Forward, Left and Right. 
What are we supposed to use — Retreat, 
Advance, Port and Starboard? 

"You have to accept that the copyright 
uncertainty is part of the game. We hope 
that it is OK providing the program is not 
ап exact copy — it is the nature of the 
industry. 

“There are lots of different versions of 
most games — but some are far superior 
to others. We just have to make sure that 
‘ours are some of the superior programs." 





What's happening 


Thames Valley 2Х81 and Spectrum 
User Group is being formed to cover 
Slough, Reading, Windsor and Bracknell. 
Those interested should contact Richard 
Shepherd, 22 Green Leys, Maidenhead, 
Berkshire (Tel: 0628 21107). 


Interschoo! Christian Fellowship runs a 
selection of micro adventure holidays. 
Contact Mrs К Bacon, 26 Mays Road, 
Wokingham, Berks (Tel: 0734 792569). 
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Peter Gerrard takes а 
comprehensive look at the 
Commodore 64. 


n appearance the Commodore 64 is very 

similar to the well-known Vic20, It has the 
slightly layered keyboard seen on the new 
Vies. The four function keys are also there. 

Similarly, the by-now familiar and oft- 
imitated. Pet graphics symbols are all 
there. 

Most micros that have been announced 
‘over the last few months, and there have 
been many newcomers on the scene 
lately, have been remarkably similar in 
performance and price. No new outstand- 
ing features have emerged in any of them. 
Even the Spectrum, subject of such furore 
around the industry when it first appeared, 
has now lost some of its initial glamour. 

The Commodore 64 has a number of 
capabilities that make it stand out, but in 
the long run the deciding factor will be the 
price. The reason why the 2Х81 did so well 
‘was its extremely low cost. 

Commodore will be pricing the 64 at 
around £299 plus VAT, making a total 
of £350. This compares with a price of 
£199 plus VAT for Commodore's Vic20. 

No computer, other than the BBC micro, 

has attempted to come to grips with 
musical synthesis on a big scale. Even on 
the BBC machine, envelope shaping is not 
the easiest of tasks. Admittedly you could 
pay £15000 and acquire an amazing 
purpose-built machine, but the home mar- 
ket has been lacking such features, until 
now. 
The Vic20 started the trend, with three 
voices and a white noise generator. Clive 
Sinclair took a step backward with the 
Spectrum's Beep, but the Commodore 64 
redresses the balance. 

Inside the 64 is a chip known affec- 
tionately as Sid (Sound Interface Device?) 
It is this chip that controls all sound output 
оп the 64, and it has some quite remark- 
able powers. Basically, you have control 
over three independent voices, each of 
which has the following capabilities 
1) А nine octave range from 0.059Hz to 
3.9Hz, in steps of 0.059Hz. 

2) Four different waveforms (sawtooth, 
triangle, variable pulse and noise). 

3) Amplitude modulation and ring modula- 
tion. 

4) Programmable addressable envelope 
generator. 

6) Oscillator synchronisation. 

There is a programmable filler, indi- 
vidually selectable for each voice, and, as 
оп the Vic20, volume control from within 
the software: 

Using the accompanying documenta- 
tion, which in its preliminary stages at least 
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me now I’m 
































looks very good, control of the sound is 
quite easy, Certainly true synthesis is not 
at all difficult, You will soon have the 
living-room reverberating to the Branden- 
burg Concerto, or Goody-Goody Two 
Shoes for that matter. 

You can achieve very close approxima- 
tion to the timbre of a whole host of 
musical instruments, several of which can 
be played at once. | suspect that it will not 
be too long before Commodore, or воте- 
one else, comes out with a superb piece of 
software to facilitate the production of 
musical pieces. Our News Desk will keep 
you informed of any developments. 

Most micros coming on to the market 
make great play about their graphic capa- 
bilities, both in terms of resolution and 
colour, It is, of course, possible to buy 
add-on packages to enhance existing fea- 
tures, but it is the basic machine that 
counts. The Commodore 64 has ап іт- 
pressive performance in this field. 

Full resolution is 320 by 200 pixels, 
using а 40 column by 25 row screen. Thus 
teletext is now at your command, providing 
someone brings out the appropriate inter- 
face. 

As with the Vic, making your own high- 


resolution characters can be done with the 
aid of data statements from within a Basic 
program. You create your characters on a 
matrix grid of 24 by 21 pixels. The charac- 
ter that occupies that space is known as a 
sprite. 

‘On any given horizontal line you can 
have up to eight sprites displayed. But, by 
careful use of the interrupt capabilities of 
the video controller, you can have as many 
as 256 sprites displayed simultaneously 
‘on the screen. 

Quite superb graphical displays can be 
produced, To list just some of the capabili- 
ties of the video controller: positioning of a 
sprite is done by specifying an X — Y 
register, there are routines for expanding 
sprites and filing іп the background, 
routines for collision detection, and so on. 
No longer need Tempest be restricted to 
the amusement arcades. 





ће Commodore 64 has 16 different 

colours which can be displayed on the 
screen at once. At full resolution, two 
colours can be displayed per 8 x 8 pixel 
area. At half resolution (160 x 200), you 
can have four colours per 8 x 4 pixel area. 
In the time allowed it was impossible to 


‘American Commodore 64 model shown at 3rd International Commodore Computer Show, June 3-5. 
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pul the 64 through its ІШІ paces, but we did 
discover that it can support a large number 
of peripheral devices. With cassette inter- 
face, serial interface and 8-bit parallel user 
ports on board, this is hardly surprising. In 
addition, it has memory expansion and 
cartridge ports, and is capable of support- 
ing two joysticks and four paddies. It can 
also handle any of the existing Vic 
peripherals. 

Even more exciting, the 64 can run any 
software written for any other 40 column 
Commodore machine. This is done quite 
ingeniously, by altering the memory map- 
ping system. 
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other microcomputers attempting to enter 
the market. 

The 64 has 20K о/ Rom on board, 
including 8K Basic and 8K Кета! as in the 
Vie, and 64K of Ram. Of this Ram, 40K is 
directly useable from Basic, with the top 
24K being accessed from within the 
machine code. Even if you know nothing 
about machine code, 40K is sufficient 
space to roam around in, 

However, the 64 does have one major 
failing. Why, oh why, does it still have 
Basic 2.0 on board? 

Basic 4 has been around for quite some 
time now, and Basic 5 has been rumoured 
for almost as long. So why on earth stick to 
ап old, outdated version of the language? 
Admittedly, it is not going to make any 
difference for a lot of applications, but | 
thought we had said goodbye to garbage 
collection long ago, Oh well, we must 
assume Commodore has its reasons. 


Summary 
The 6502 has been and gone. We are left 
with its offspring to provide us with a quite 
superb machine, Despite my one major 
grievance over Basic 2, | have no real 





Commodore 64 soon to be on sale in the United Kingdom. 


An outstanding feature of the 64 is that it 
can accept a second processor (eg a 280), 
Which allows you to run CP/M-based soft- 
ware. This is quite good — as we have 
said before, any microcomputer is really 
Only as good as the software that is 
avaiable for it, so the more software the 
ter. 


Software advantage 

There is a vast array of programs for the 
Pet written in Basic. Now that we can also 
gain access to CP/M software as well, the 
number of packages already in existence 
for the Commodore 64 is enormous. This 
will give it significant advantages over 


hesitation in recommending the Commod- 
ore 64 to anyone. It will cost slightly more 
than some of the other new micros, but the 
extras you get more than make up for this. 

The 64 already has a rich ground-base 
of software. It is easy to use for anyone 
remotely familiar with Commodore's own 
implementation of Basic, and the new 
facilities are а! straightforward enough, 
Тһе documentation is adequate, and may 
be even better when the final model 
appears. 

We were originally told to expect a 
delivery date of January 1983, but it looks 
like Commodore is making great efforts to 
bring this forward by a few months. 





ZX-Galaxians 


‘Artic Computing, 396 James Reckitt 
Avenue, Hull. 

2X81, 4K, cassette. 

Price: £3.95. 


ZX-Galaxans is based on the arcade 
game of the same name. The program 
loaded first time in about one and a half 
minutes and runs automatically. 

After the title and copyright message. 
appear, there follows a description of the 
game. 

It starts after pressing any key, upon 
which an array of four rows of eight 
Galaxians appear, along with your base. 
The Galaxians each score 10 points in the 
convoy, and 20 when they dive, Unlike the 
arcade version there is only one type of 
Galaxian, represented by the letter V when 
in convoy, ог by three pixels when diving. 
Your base is formed from several pixels, it 
is moved by pressing 5 and 8 and 0 fires, 

The graphics are adequate but crude 
and there appears to be no relationship 
between your score and the speed and 
frequency of the diving aliens. The 'con- 
tinuous status report’ referred to on the 
cassette inlay is just a box displaying the 
score, hi-score, base count and instruc- 
tions. This takes up most of the right-hand 
quarter of the screen and would be better 
dispensed with and replaced by more 
imaginative graphics. 

Each player is given three bases. When 
hit by а Galaxian missile, the base disinte- 
grates in a suitably graphic explosion. 

The top scorer can input six letters or 
numbers of his choice, enabling him to 
satisfy his desire for temporary immortality, 

The game is also available from W 
Smith, paired with a program called Sword 
of Peace, price £4.95. 

‘Sword of Peace is a text-only adventure. 
game, written in Basic and is extremely 
slow, even in the Fast mode. 

The object of this game is to collect four 
‘Objects of State’ from a four-level castle. 
You are allowed a number of spells with 
which you can destroy evil monsters. Each 
time you cast a spell, or a spell-is cast 
against you, a certain amount of energy is 
lost. If your energy decreases below zero, 
you die. 

Summary 

ZX/Galaxians is smooth-running and diffi 
cult, despite faults. One would be hard- 
pressed to describe it as imaginative, 
though. 

Sword of Peace is interesting for five ог 
six games but, with its lack of speed and 
text restrictions, it soon becomes boring, 
although it has novelty value. 

The decision whether to buy one game 
for £3.95 or two games for £4.95 is yours. 

AE 
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Open Forum 


Open Forum is for you to publish your programs and ideas. 
It is important that your programs are bug free before you send them in. We cannot test all of them. 
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court, 
19 Whitcomb Street, London WC2H 7HF. 


— 
How to contribute 


Each week the editor доев through all 
the programs that you send to Open 
Forum in order to find the Program of 
the Week. 





The author of that program will quality 
for DOUBLE the usual fee we pay for 
published programs. 

(The usual fee is £10.) 
Presentation hints. 

Programs which are most likely to be 
considered for the Program of the Week 
‘will be computer printed and 
‘accompanied by a cassette. 

Тһе program will be well documented, 
the documentation being typed with 
double spacing between each lin 
‘The documentation should start with a 
general description of the program and 
then give some detail of how the 
im has been constructed and of 

Its special features. 

Listings taken from a ZX Printer should 
be cut into convenient lengths and 
carefully stuck down on to white paper, 
‘avoiding any creasing. 

Please enclose a stamped, 
self-addressed envelope. 


——— 


Plottei 


on Spectrum 

This program enables the ZX Spectrum 
User to be able to draw a picture of his own 
design on the 256+175 pixels available to 
the user. 

The controls are as follows: 
5: Clears the whole screen. 
QWE 
А D: Movement keys, move curser on 
Screen in direction Z C of key being 
pressed in relation to the S key. 









Binary 


on Spectrum 

For ZX81 and Spectrum users this prog- 

ram, which gives the binary and hexade- 

cimal conversions of a decimal input, 

should be useful for both graphics and т/с 
'eeds. 

In the Spectrum manual, chapter 14 
holds a program for inputting your own 
graphics, requiring a Bin input. You can 
though, enter the decimal equivalent, thus 
saving three keystrokes per entry, a total of 
24 key strokes per user character. 

Putting the program in a loop of 0 to 255, 
and deleting the input on line 30 will give a 
look up table. The resulting error code, for 
screen full, тау be answered with Cont п// 
for more of the loop. 

Alternatively replacing the Print in 95 
with Lprint will give the complete 











Program notes 

Lines 1: Initalises the hex characters. 
5-25: sets bit values of binary 11111111 

40-45: inlalise binary characters 

60-70: division of input by bi values of binary 255 
‘sub 105: records result of division 

85-00: calculate hex characters from Bs. 

95: prints input, binary hex. 








"rm Binary 
by D Wieckowski 


Per Bein 
EET зыт 
118 RETURN 





Design of program: 

1-5 Sets up variables. 

10 Gosubs 300 to set up colours to be 
used. 

80-200 Checks and acts if any keys are 
being pressed. 

210-227 Checks more keys and Gosubs 
the subroutines to change the colour, the 
values of the variables and the circle 
routine. 

230-245 These lines do the plotting and 
the unplotting. These also stop the prog- 
ram from corrupting off the edge of the 
screen. 

300-370 These lines ask what colours are 
to be used and sets them. 

400-420 This subroutine prints the circle 








ІІІ. 





os 








on the screen. 
Variables used: 


a = Number to be added to x variable (x 
coordinate). 

b = Number to be added to y variable (y 
coordinate). 

x = Variable used for x coordinate. 

y = Variable used for y coordinate. 

@ = Variable used to determine whether 
the curser is to leave a trail 

a$ = String used to contain the value of 
InkeyS. 

i = ink colour. 

р = Paper colour. 

з = Screen colour. 

о = Radius of circle. 






Mes 

















Y: Pressing this key makes the computer. „Я E ы 
ask you for the radius of a circle around the Br ter Беж 
curser. HE ter жел 
U: This key when pressed allows you to id ы 5392 
the colours of Border, Paper, Ink 8 ir ter Ерек 
while still running the program. шЕ ter 153724 
О: Allows you to move the curser around ШЕ FEF Do 
without leaving a trail. Plotter 
|; This key returns the curser to normal 
mode so that it again leaves a trail, by M Luscombe 
14 POPULAR COMPUTING WEEKLY 

















Fine Scrolls 





on Spectrum 
‘The Fine scrolls program is really a pair of 
machine code routines that can be used to 
great effect in a Basic program. They will 
‘each scroll the whole, or part, of the screen 
to either left or right. 

To scroll to the right, Randomize usr 
23760 is used, and this will move the 
whole screen to the right by one high 
resolution pixel. Randomize usr 23798 will 
do the same, but moving it all to the left. 

‘When entering the program, make sure 
there аге 32 characters after each Нет in 
lines 1 and 2. Run the program, then 
delete lines 10 to 5004. Add these lines аз 
а demonstration: 

10 FOR G=10 TO 70 STEP 10:CIRCLE 12887,8: 
NEXTG 


20 FOR G-0 TO 255 RANDOMIZE USR 23760: 
NEXTG 





Road Race 


on 2Х81 
This is a game for the ZX81 with at least 
5K of memory. The game incorporates 
some machine code to animate the 
graphics. The listing is given in two parts 
— the Basic and the machine code. 

To enter the m/c first type in line 1 as 
Rem statement of 49 ‘X's. Then type as a 
direct command Poke 16510, 0. This 
makes the Rem line 0. Now enter the т/с 
loading program given and enter the code. 
Delete lines 9000 onwards and enter the. 
Basic program. 

This is а road-race type game, you аге 
driving the $ on the track and can control 
its movement left or right with keys 5 and 
8. The road will move down towards you 
and you will pass other cars which you 
must avoid. If you hit another car or go off 
the track you crash very spectacularly. 
Your score and the high score is display- 
ed. The display uses all 24 lines and is 
totally flickerfree. 

The program uses two machine code 
routines. The first, from 16514 to 16543, is 
а very simple routine which scrolls the 
whole display down one line. This is used 
to create the moving track. The second, 
from 16544 to 16562, inverts the video and 
is used to create the spectacular crash. 

Parts of the Basic program are re- 
peated, once for straights, and once for 
comers. | decided to use this method 
rather than a subroutine as the latter 
tended to slow down the speed of the 
game. 

Program notes: 

Line 0: Machine code, 

Lines 2-80: Set up display and initialis. 

Line 100: Decide whether a curve. 

Line 110: Call SCROLL DOWN routine. 

Line 141: Check for crash. 

ne 170: Decide wheter to дару opponents car 
re $00: Decide length ot curve 

Line 510: Decide direction of curve. 


Lines 515-600: As lines 110 10 170 but for curved. 
rack. 


Lines 1000 to 1060: Crash and display score. 
Lines 2000 onwards: Instructions and skill level. 
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When this is run, a set of concentric 
circles are drawn, which then scroll to the 
right and off the screen. Replacing the Usr 
call by 23798 will make them scroll to the 


It is possible to scroll one third of the 
Screen at a lime. Here is a table of the. 
changes needed: 








(Scroll Right) (Scroll Let) 


Line Line Line Line 
Mtem of data 1000 1002 2000 2002 
to be changed: tom 3 Mom! hem3 item & 
Serool ай screen; 64 
‘Scroll top third: 64 
‘Scroll middle third: 72 


Scroll lower third: во 
‘Scroll top two thirds: 64 
‘Scroll lower two thirds: 72 


8282838 
ТЕНТ? 
888838 


You can arrange this so that the two 
routines work on different parts of the 
Screen, as the two data changes in lines 
1000 and 1002 do not affect the scroll left 
routine, and the changes in 2000 and 2002 





до not affect the scroll right routine. 


Compare al 
scrolling on the Spectrum. Itis obvious ata | | 
glance that these are more elegant: what | - 
left. may not be so obvious is that they provide | 
more power over your screen. 


TRET 
ZERER zzzzzzzzzzzzzzzzzzzzz2a 













these routines with the usual 


scmoLL RIGHT 
зу ова је 32, 275. 

COMO MTS 
88: 100:32: 481, a8i 


SCROLL LEFT 











1 GOTO дере 

2 КЕТ Н5-Ә 

3 REM ROADRACE - 
(671962 ву 

5 RAND 

6 CLS 

9 LET хала 

1 РО 

2 Р 


a 
1 
12 PRI 





30 PRINT AT 





40 NEXT т 
50 PRINT AT 9,2 
UUUUUUUUUUUUUUUUUQU" 
66 LET келі 


90 IF RND>.8 





PRINT AT 2,L;" 
PRINT AT 14,5; 
LET хехе CINKEY S 





92e 
555 LET TI=TI+l 
560 PRINT AT 10,X 





022 





m 


2пы x 


-0 : 
OHHTIOSHTZI3 m» 


$135: 22 30ff 












6418 
14 PRINT ЯТ 20,09; "—— 


1,8) РОА 
'UUUUUUUUUÜUÜU";RT I s 


"UUUUUUUUUUUUU 






1 THEN Сото Soe 

138 LET ведан 16514 

120 PRINT AT 1,1; 

130 PRINT AT 11,5; 

148 LET X-Ks CINKEY 82 ^87) - CINKEY 
3145 ir PEEK (PEEK 16396+256%РЕР 
4916397 43910x) 136 THEN GOTO 16 

jas LET тізтізі 


басы 
THEN PRINT AT 2,8 


ND&S«L; 
i50 GOTO 100 

500 LET G-INT (RND48«3) 
505 LET G- 

519 IF L»14 THEN LET 9--1 
515 For F-1 TO 6, 

520 LET A=USR 16514 

585 LET L=L+0. 





8") - (INKEY 


yer 
PEEK (PEEK 16596+255 PEE 
и фаза Уба уху 0198 THEN GOTO 20 


РЯ 
Seo IF Вмосак THEN PRINT АТ 1.8 








,13i 


aT an 
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Open Forum 








Gem REN INSTRUCTIONS 
2998 BEYN AF B0, Бово > Race" 
СНЕ РЕА 





РЕСТЕЕН 
2630 PRINT AT в,а; THE ONLY INST 
BROT TONS YoU NEED” A 

Beier 5 OVE 









.,HOUE RIGHT". 
PRINT "YOUR GÁR 1S THE 


"you MUST портр тне Q 
WHICH APPEAR AS A UU 





ENTER SKILL LEVEL (2 





2 а 
БЕН 

16514 28 11 72 ве 13 ES 
16522 26 ið FD ES Di Ei 
16530 ФЕ 21 7Е 12 18 28 
15538 18 За FS c9 06 16 
16846 2A 83 ТЕ Fe 76 28 
18554 25 87 16 FS 18 FS 
18882 Co 

3999 EER ла TO 15562 

Зага ir ^n THEN INPUT Аз 
ум 

3050 POKE n,i6*CODE A$+CODE A$ (2 


)-476 
9060 LET AS=AS(3 ТО) 
9070 NEXT A 


АЛА 'UUUUUUUUUUUU 


UYU 


UUUUUUUUUUUUUUU 
VUVUUUUUUUU VUVUVUUVVUUUVUUU 





by Brian Cadge 








Block Graph 


on Vice0 

First of all the computer will ask you how many columns wide 
you want the graph and what you want to call it. You will then Бө 
asked the size of each column. 

After this data has been inputed the computer will ask you 
what colour you want each column to be. To do this simply press. 
the colour keys on the top row of the keyboard. 

Variables are: 

С: number of columns. 


5 РОКЕЗ6879,8:РЮІМТ"АЛ" 

18 PRINT" BLOCK Gk. РН PROGRAME 

26 PRINT"NNO, OF COLUMNS " 

38 INPUT C 

48 DIMNCCC) 

50 PRINT"WHAT DO YOU WANT TO " 

60 PRINT"CRLL IT" 

тд INPUT NMS 

75 DIMQ(C) :FORT=1 TO С 

88 PRINT"SHOW MANY BLOCKS HIGH" 

9@ PRINT"DO YOU WANT THE ";T;"COLUMN 

TO BE." 

100 INPUT Q(T) 

110 NEXT Т 

128 DIMCC(C) 

130 FORT=1 1) С 

14. PRINT"SWHAT COLOUR DO YOU " 

150 PRINT"WANT THE "iT; "COLUMN" 

160 PRINT"TO ВЕ" 

178 INPUT ССТ) 

175 CO<T)@CC(T)=1 

180 NEXT Т 

990 PRINT" CHA" ; NMS 

1000 FOR A = 1 TO 18 

1010 POKE 7681%8Ж22, 106 

1020 POKE 38401%ж22;1 

1038 NEXT А 

1040 FOR A = 1 TO 18 

1050 POKE 80994%,119 

1060 20КЕ 38819+8, 1 

1070 NEXT А 

1075 NeN+i 

1080 FOR Ү«0Т00(М) 

1090 POKE 8078%(М-1)-(Үж22);160 

1100 POKE 38798%(М-12-(Үй22),0С(М) 

1110 МЕХТ У 

1128 IF NCC THEN 1075 

1139 PRINT " ОК ИККККАОТ ИК D1 
23456789111111111" 

1148 PRIU "MOCO B 
веввввввво!2345672" 

1150 РОКА=17015200 :МЕХТ 

1160 PRINT'"TITIIITIITMARNT TC DO 
RNOTHER ?" 

1170 GETR$:IFR$s""THEN1178 

1180 IFA$="¥"THEN RUN 

1190 PRINT"GOODBYE. " 








Q(C): stores the height of each column. 






















Т: For-Next variable, counts from 1 to the number of columns. 
CC(T): stores the colour of each column. —— 
A; miscellaneous For-Next variable. E 8 QNT SSTERT, START?" 
NPUT L 
Renumber 3882 pone n. INT" iL ace 
on 2Х81 3885 Hur c ind (7256) 

You have just typed a great program into your computer and аге 2877 ЈЕ PEER ROI THEN DOTO 96 
about to send it off to a magazine. You type Llist but to your 3998 LET Panti 
horror the line numbers go in odd jumps and steps. 3858 FF PEEK Haese«PEEK (8+1) =0 

Now you have no need to worry — just add lines 9000 to 9011 824176912 seas 
to your program, type Hun 9000, key in the step and start for the 
renumbering, wait a bit, and your program will be renumbered. by Chris Callender | 
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оп 2Х81 
This program is for those who haven't 
quite mastered the solving ог 
ax?+bx+c=0 

The program will fit into 1K quite easily 
but by using a machine code call to the 
Scroll routine as part of a print statement, a 
good whole screen display is achieved. 


Program notes: 


Line 10 assigns the address of the scroll routine to the 
variable S. 

Lines 20-80: print an introduction and input the values 
of a, b and с. 

Lines 90 and 100: check it it is possible to solve the 
‘equation without using complex numbers and if not 
restart the program with a request for another set of 


values. 
Une 110 solves the equation using 
Vb? - dac 





Lines 150 and 160 provide an automatic start up оп 
Loading 





Polypen 


on Уіс-20 
This is a polyphonic stylophone program 
Using the Vic light pen. Point the pen at a 
position along one of the four horizontal 
ies. Touching the sensors initiates the 
moving the pen horizontally changes 
itch. 

Тһе four lines correspond to the four Vic 
voices. To stop tones point pen at left- 
hand-most column, touch sensors and hit 
any key. 











5 REM POLVPEN BY 
20 PRINT"2" 


50 PRINT'NIBUBI 
68 PRINT 
62 PRINT" @MVOICES. 

63 PRINT MMI Ва - 51. 
64 PRINT "NATE 
65 PRINT NIT 
66 PRINT "MITES ~34- 





























PRI IUSR ASE Bed 
HRS (USR 5+05 SOLUTIONS TO. 
AX s*2+BX+C WHERE $ (USR S+US 
R So Вита 2 ME 

40 PRINT а;снаф (USR S+USR 8), 
TAB PIsPI;"B' = 7; 

Seo INPUT в 

Бе PRINT B;cHn$ соба S+USR 53; 
TAB PIsPI;"C'- 

70 INPUT C 

ве PRINT C;CHRS (USR S+USR 5); 

за LET хаБ%Б-4жйас 

100 IF ХӘ. THEN СОТО, 

110 PRINT “ARE; X = “14-В%( 
X))z(2*0) ;CHR$ (USR S«USR 5); "OF 
XK = "i (B~ (SOR XJ) 7 (BER 

ігӘ сотб 2 

332 PRINT “ARE NOT REAL.” 


R. BARTON. 
18 ПЕРЕМАСХ)«ІМТС(РЕЕК(36870)-492/4): DEFFNY CY) SINT С (PEEK (36671 )~-32)/4) 


38 81236874:52236875:33236876 84236677: V236873 
WOR ITCHES" 
rp pp rm 









IT S unpner ICE" 


SOLUTIONS TO AX##2+8X+C WHERE 


Ваз 

в = г 

с = -4 
ARE; X = i.296e58 
OR, X = -3.236068 


osse ne ама AINE ROE, 


SOLUTIONS TO AX##2+BX+C WHERE 
A= 


by 


86 IFFNK(X)=6THENPOKEP, 163 
88 IFFNKCK)S?THENPOKEP, 175 


98 IFFNX¢X)=8THENPOKES1, 183 
92 ТЕЕМХСХ) 22ТНЕМРОКЕР, 191 


94 ТРЕНХСК)=1аТНЕМРОКЕР, 125 
96 IFFNX(X)=11THENPOKEP , 201 










67 


68 


70 
75 
76 
77 
78 
79 
81 





84 





PRINT ата EY 
PRINT'MSTENKILL TONE WITH PEN 
AND А KEY IN THIS TRE" 
РОКЕУ, 4 

WAIT37137,16 
IFFNY(YD=1QTHENP=51 
IFFNYCY)=13THENP=62 
IFFNYCY)=1STHENPaS3 

IFFNY (7) =19ТНЕМР=54 

ІҒЕНХСХ) =3ТНЕМРОКЕР, 133 
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98 IFFNX(X)=12THENPOKEP , 297 
190 ІҒЕНХСК) =1ЗТНЕНРОКЕР, 209 
192 ІРЕНХСК)а14ТНЕМРОКЕР, 215 
194 IFFNACHOSISTHENPOKEP, 219 
186 ТРЕНХСХ)=16ТНЕНРСКЕР, 223 
188 ТЕТМХСК)=17ТНЕНРОКЕР, 225 
118 ТРЕНХСК) = 18ТНЕМРОКЕР, 228 
112 IFFNX¢X)=19THENPOKEP, 231 
202 GETS: IFS$=""THENTS: 
228 POKES1,@:POKES2. 0: РОКЕЗЗ, 
:Р0КЕ54,0:907075 
READY. 














80 FOR IX-0 To 1. 
90 FOR 14-0 TO 1 


1 REM COPYRIGHT (С) JULY 1982 by D.GUEST 


10 MODE7 
20 6%=5 


30 PROCMENU 


40 ON ERROR GOTO 680 

50 DATA Pitch, Duration, Time-Base ,FREQ-VAR l,FREQ-VAR 2, 
FREQ-VAR 3,FREQ-TIME 1 

52 DATA FREQ-TIME 2,FREO-TIME 3,Attack,Decay,Sustain, 
Release,Amp-Level 1 

56 DATA Amp-Level 2 

59 REM ** A SELECTION OF INITIAL VALUES FOR ENVELOPE 

60 DATA 100,50,4,4,-8,-4,16,16,32,64,64,64,64,128,0 

70 DIM EX(14), ES (14) 


READ ES(IX):NEXT 
AD ER(IX):NEXT 


95 ENAX%=255 :EMINX--127 


100 
110 
120 


PROCTEXT 
¥*FX11, 10 
*FX12,5 
*EK4,1 
FOR Cke0 TO 14: PROCPVAL: NEXT 
PRINT TAB(28,0); 
сло 
REM 
REPEAT 
NV*FALSE 
GX=GET 
IF GX=32 THEN PROCPLAY 
IF G%=139 THEN PROCUP 
IF G%=138 THEN PROCDOWN 
IF G%=137 THEN PROCINC 
IF 0%=136 THEN PROCDEC 
IF NVeTRUE THEN PROCPVAL 
UNTIL G%=81 
REM ** TYPING "0! WILL END PROGRAM 
*EX12,0 
*FK4,0 
CLS 
END 
REM 
DEFPROCUP 
IF C% > 0 THEN C-CX-1:VDUll 
Е. 
DEFPROCDOWN 
IF CX < 14 THEN C%=C%+1:VDU10 


DEFPROCINC 


400 IF B&(C%)<EMAX% THEN 

£%(CX)=E%(C%)+1:NV=TRUE 

410 E. 

420 DEFPROCDEC 

430 IF E%(CL)>EMIN THEN 
EX(CX)*EX(CÀ)-1:NV»TRUE 

440 E. 

450 DEFPROCPLAY 

460 ENV. 1,£%(2),E%(3),£%(4),£%(5),£%(6), 

EX(7),EX(8)  EX(9) EX CI0) EX (11), EX (12), 

EX(13),EXC14) 

470 SOUND 82,1,Е2(0),84(1) 

479 REM ** ONE SECOND DELAY BEFORE 

FURTHER KEYSTROKES ARE ACCEPTED 

480 TIME=0: REPEAT UNTIL TIME=100 

490 *FX15,1 

500 E. 

510 DEFPROCPVAL 

520 PRINT ТАВ(28,С22Е2(С4); 
ІРКІКТ TAB(28,CX); 

530 E. 

540 DEFPROCTEXT 

550 CLs 

560 FOR 1=0 TO 1:PRINT CHR$131; 
"SOUND": NEXT 

570 FOR 1=2 TO 14:PRINT CHR$129; 

580 TO 14:PRINT 

у ТЋАВ(25-1ЕМ(Е9(1),1);Е$(1): NEXT 

PRINT TAB(O,16);CHRS131:"SOUND "; 

CHANS;",1,Pitch, Duration" 

PRINT TAB(O,17);CHRS129: 

"ENV. 1,Т,Ғ1,Ғ2,Е3.11,72,13" 


590 


600 


Sound Explorer 
by D. Guest 


to next page 



























































PRINT 
PRINT 
PRINT 
PRINT 
PRINT 





Е. 

REM ERROR 
*FX4,0 
Х12,0 
CLS 








END 
REM 
DEFPROCNENU 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 








TAB(10,18);CHR$129;"A,D,S,R,L1,L2" 
TAB(0,20);" Use cursor keys - up & down to select," 
TAB(0,21);" side to side to vary values." 

TAB(O, 24) ; CHR$884 ; CHRS&9D; 
TAB(5,24);CHR$887; "PRESS SPACE BAR TO HEAR SOUND" 


ROUTINE 


REPORT:PRINT " at line ";ERL 


"SQUND EXPLORER 

"This program allows you to explore" 
"the SOUND and ENVELOPE commands ."'' 
"All current parameters are displayed" 
"оп the screen and any parameter can ђе" 
"selected and varied up ог дома," 
"The current sound can be played | ae any" 
"time by pressing the space bar. 
''"Select SOUND CHANNEL 0 or 1" 
REPEAT : GXeGET : 
REM %% BYTE 2 OF CHANNEL PARAMETEK 15 SET TO 
FLUSH PREVIOUS SOUND 

CHAN$="ù1"+CHR$GX 


UNTIL G%=48 OR G%=49 


Х=0%-32 














860 


А GREAT NEW COMPETITION WORTH STHOUSANDS TO. THE WINNER 


Whizz-Kid '82 





your chances? 


that can be marketed commercially. 
We want you to prove you can wri 





The winner will receive: 
1. A Dragon 32 computer. 


2. Advice from Popular: ting Weekly 
‘on how to market and sell the winning . 
software and how to form and finance the 
company to do so. 


3. £2,000-worth of free advertising in 
Popular Computing Weekly. 





Entries to the award scheme must be accompanied 
by at least four out of five of the numbered 
‘coupons published in Popular Computing Weekly 
. The closing date for the 
‘competition is October 18. The winning entry will 
November 


- | be announced in the issue published on 


18. 


‘Rules 
1. There is no limit on the number of entries you can 
send in, but each entry must be accompanied by 
four differently numbered competition coupons. 
Closing date for entries is October 18, 1982. 
The names of the winners wil be announced in the 
‘November 18 issue of Popular Computing Weekly. 
The оер decision ie та 
No employees of Sunshine Publications Ltd, or their 
families, wil be eligible to enter ће competition. 


f on 


те looking for a bright young thing who can out-shine all the. 
‘commercial software houses and come up with a sparkling new program 


selling program and it you win the 
‘competition you'll be well on the way to making big money. 


1 
Stee 


Тһе winner will bi dd author whe Sues 


run his software house and why he would 
like to do it. The judge will be Popular 
Computing Weekly editor, Brendon Gore. 


| Popular Computing 
| Weekly 


! Whizz Kid '82 Scheme 


І 

| 

|" Plin this coupon. When you have collected 

І four differently numbered coupons, send 
them with your program to: on 

| Computing Weekly, Whizz-Kid 82, 












Ifa number of equally good and , 
‘commercially viable programs are submitted 
the decision of the overall winner will be 
based on the best accompanying written 
Outline of the author's proposals for running 
а software house. 
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Patterns to 


hidden generator 
for moiré patterns. 


‘The Spectrum is already starting to reveal 
_ | some interesting secrets. One of these is 
‘the hidden pattern generator shown in the 
following program (Program 1). Due to the 
мау the Draw and Plot routines operate, 
moiré patterns are produced on pressing 
‘the cursor keys. The effects are similar to 
the interference patterns you see on net 


curtains. 

It is possible to fill the screen completely 
but Program 2 will do that for you. The 
Pleasing thing for Sinclair owners is that 

сап be squashed into one line 
aa recently saw a similar program on ап 
‘Apple II that was nearly 50 lines long. 
|! you have experience of а ZX81, then 
must have come across many 
‘Seetcnpadt programs, On a Spectrum, the 
results are much better though, with 
45,056 plot positions, it can be difficult 









Jobn 
56,45 PER 


ET 
Tren кет bb 


THEN GO TO 142 
PREN Let aes 











INKEY $=" Ss 
INKEY see 
імкеуфез? 


THEN LET 
THEN LET beb 
THEN LET beb+ 











Spectrum 


In this new slot various contributors explore different aspects of the ZX Spectrum. 


finding your exact screen location. Prog- 
ram 3 shows one way of achieving reason- 
able results. The controls are as follows: 
QWE 
ASD 
жс 
— Direction of plot 
9 Copy picture 
1 Save picture 
2 рег 
8 РО 
9 change colour 

The Screen saving routine is quite im- 
pressive. In addition to saving any group of 
bytes together, such as user-defined 
graphics, the whole screen can be saved 
using either Save "x" Code 16384, 6912 


("X" being the name you choose, 16384 
being the memory location of the start and 
6912 being the total number of bytes 
involved), ог more simply Save "x" 
Screen. When reloading, the picture is 
built up, each dot in turn, before your very 
eyes. (To load, simply enter load "х" 
Code. 


Due to the peculiar memory map, the 
‘screen loads in sections of eight lines, опе 
row of a character block at a time. If this 
baffles you, try Program 4. This fills the 
‘screen іп the order in which the data is 
Stored in memory. From 22528 to 23296, 
the attributes such as colour and bright- 
ness are filled in. 





SOREETINOS FROM UNCLE сетове 





4 SPECTRUN p 














EL ru RI 
ie М 
d : 
E PETEA 
14 ao) + INKE 
ise 2") = (INKEY 









тнк яно» 
SAVE nss 
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Sound & vision 





í Who will compare the show? 


This program plays the song A Little twice, ог more often if you wish. 
Peace, winner of this years Eurovision | Line 40 is a time delay for the basic note 
Song Contest, on the Vic20. The program value. Lines 50 and 60 determine whether 
uses two part harmony and consists the tune is being played for the first or 
almost entirely of data statements. second time. 

Line 10 sets the volume to five. You can Тһе remaining lines аге data statements 
adjust the volume to suit your own tastes. — which play the tune. 
Line 20 simply allows the tune to be played Andy Ноте! 


4 








а РЕМ Я LITTLE PEACE 
10 POKE36878, S:PRINT" I" 

15 POTNTTAR( 4) "MIIMA LITTLE PEACE" 

18 РРІНТ"ЖСЕІН BISSCHEN FRIEDEN)" 

28 FORR=1T02: RESTORE 

38 RERDB,M:POKE3ES75, B: POKE36876, M 

40 ҒОРТ«170200:МЕКТ 

58 1 ТНЕММЕХТ: 307030 


















68 IFB=2THENEND 

та 627030 

119 DRTR131,0.1 1,0 

20 DRTR201.2 1,223,207,223,201,219, 212, 219 









2,225,212,225,212, 555,315, 212,219,212 
3,215,219, 212,219,212,219,207,201,207,201 
9,0,0,191,0,195,0,201,0 
3,201.223.207,223,207,223,201,219,212,219 
215, E Вус Ер E ,212,219.212 
3,219.223,219,219,201,215,201 












DRTR212,225 
а DRTR219,2 
а DATAZIS 
B DRTRO.201.17 










215,201, 215, 201,0,201,215 
3,201,183,201,183,201,182,0 
1 83.219,183,219, 18 183,219 
223,175,201,201,201,201,201,201,201,201,0 
201,175,223,201,223.201,223,201,0,201,223 
5 ,175,207,175,207,175. ‚207 
183, 223, 183, 223, 183,219, 183, 219 
5,175.0,175,0,147,0,135,0 

























за P. 





тата! а? 

DATA175.2 

а гата12:,2 
tataraj 
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Programming 


From little 
Acorns grow 


mighty ... 


Paul Howard explains how to 
add 16K Ram to the BBC 
model A. 


‘The BBC microcomputer has proved to be 
very popular and, although beset by deliv- 
ery problems, many people are now estab- 
lished users of this machine. But, the 
various difficulties encountered in the early 
manufacture and distribution of the com- 
puter has meant that the majority of the 
machines іп use are model As. This has 
led many users to think about the possi- 
bility of a “do-it-yourself” upgrade. 

‘One of the major differences between 
the two models is the extra 16K of random 
access memory available on the model В. 
The model B, with 32K, not only provides 
space for larger programs but also has 
four extra modes available. Only with the 
{ull 32K can all the features of the graphics 
Бе exploited, to give higher resolution and 
more colour facilities. 

The upgrading of a model A to 32K is a 
relatively easy task. Only eight extra inte- 
grated circuits are needed and no solder- 
ing is required. Anyone wishing to perform 
the upgrade themselves should have no 
difficulty, provided that a few simple in- 
structions are followed and the computer 
and components are handled carefully. 
However, it should be remembered that 
undertaking a "do-it-yourself" upgrade 
may invalidate the six month guarantee 
provided by Acorn. 

The components required are eight 
4816A dynamic Ram chips, available by 
mail-order from many of the larger electro- 
піс component retailers (eg, Watford Elec- 
ironics, Technomatic Ltd) at a cost of 
approximately £2-£3 each. 

These particular integrated circuits are 
‘susceptible to the effects of static electri- 
city. The pins should not be touched as this 
could damage them permanently. The 
work surface should be clean and dry, as 
should your hands. It is also a good idea to 
leave the memory chips in their protective. 
packaging until they are required, and then 
to handle them as little as possible. 

Prior to starting the upgrade, make 
absolutely sure that the computer is dis- 
‘connected from the mains supply — unplug 
it. Also remove the TV and cassette leads 
from their connectors. 

The case cover can now be removed by 
unfastening the four screws securing the 





Cover to the base. Two screws are located 
оп the rear panel and two are underneath, 
at the front — they are all labelled "FIX 
The top cover can now be lifted away, but 
be careful with the three red LED indica- 
tors. These simply push through holes in 
the plastic near the keyboard opening and 
could easily be broken if forced. 

The eight sockets for the extra memory 
are located in the front right hand corner of 
the main printed circuit board. These 
sockets can be identified by the legend 
printed alongside each one and are num- 
bered IC61, IC62, etc, up to and including 
1668. Simply insert the eight memory chips 
into these sockets, making sure that the 
small D-shaped indentation in the end of 
each chip is facing towards the rear of the 
computer (ie pin number 1 to the rear), 
similar to the ones already fixed in place. 
Be very careful when pushing the chips in, 
as the pins can easily bend, or miss the 
holes in the sockets. 

The only other alteration concerns a 
‘connecting link labelled "525". It is located 
about 10cm from the rear of the computer, 
on the right hand side of the printed circuit 
board to the left of 1С45. Pull the black 
plastic plug from the connector and you 
will see three pins in a line. Reconnect the 
plug to the rear and centre pins of this 
Connector — it was previously across thé 
centre and front pins. 





The cover can now be replaced, making 
sure that the three LEDs are located 
properly in their respective holes in the 
cover and that all four screws are secured. 
Reconnect the lead to the TV and plug ће 
‘computer into the mains supply. When you 
switch on the screen should display 


BBC Computer 32K 
BASIC 

If you do not get this response then 
there is a problem somewhere. Check that 
the new memory chips are pushed well 
into their sockets and that all the pins are 
making good contact. Try removing them 
carefully and examining the pins — if they 
are bent then carefully straighten and 
re-insert them into the sockets, ensuring 
that they are the correct way round. Also. 
check that the S25 connecting plug is 
making good contact between the centre 
and rear pins of the connector. If you still 
have no joy when switching on then the 
integrated circuits may be faulty and 
should be returned to the retailer. 

If everything has worked successfully 
you now have 32K of Ram available, 
giving all the software features of a model. 
B. Any programs written for а model B, 
which do not use any of the extra input 
Output hardware, will now run in this 
upgraded version of a model A. 


BBC micro model B with extra 16K of access memory. 
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Peek your problems to our address. lan Beardsmore will poke back an answer. 


HELP ME TO THE 
RIGHT ADDRESS 


Imtiaz Hussain of Tweedale 
Street, Rochdale, Lancashire. 
writes: 

1 have had ту 2Х81 for 

abouf nine months, but 
found that it was too limited 
for my purposes. Recently, 1 
bought a Vic20. But, many of 
the programs 1 write for the 
ZX81 have a lot of Peek and 
Poke statements. 

Could you please make a list 
of Vic20 Peek and Poke num- 
bers, as compared to those of 
the 2Х81 and the Pet. For 
example the Poke number 
32768 on a Pet is the same as 
32807 on the Vic, but what is it 
оп the ZX81? Please could you 
also include the small num- 
bers. 1 am sure that a lot оГ 
people who want (о change 
their programs between these 
computers will find it very 
useful. 

It is very difficult, if not 

impossible, to list the 
compatible addresses between 
the ZX81 and the Vic or the 
Pet. The Vic can access up to 
64K, giving а potential max- 
imum of 65535 addresses, all 
of which can be Peeked. 

А thorough breakdown of 
the Vic map takes up nine 
pages of Nick Hampshire's 
book The Vic Revealed. If you 
want а memory map of the 
Pet, then look at Best of the 
UK Commodore Pet news- 
letter,a compilation of volumes 
One and two, edited by Dave 
Middleton, which has 27 pages 
of Pet memory maps at the 
back. This is available for 
£7.50 from Commodore Com- 
puting, Hobhouse Court, 19 
Whitcomb Street, London 
we2. 

Тһе ZX manual gives quit 
а good breakdown of the а 
cessible portions of the vari- 
able memory. Byteing Deeper 
into your 2Х81, by Mark Har- 
rison, gives a short but concise 
overview of the ZX81 memory 
map as a whole. 

In some cases, translation is 
comparatively simple. For ex- 
ample, Membot is 16477 on a 
2Х81 and 65436 on a Vic, But, 
the two dialects of Basic are 
very often difficult to trans- 














Peek & poke 


late. The screen location of 
7787 can be Poked on an 
unexpanded Vic with no prob- 
lem. On a ZXBI that address is 
part of the dollar sign charac- 
ter. As this is part of the 
2Х81% Rom, it certainly can- 
not be accessed by а Poke 
command, 


SOMEBODY GIVE 
MEA SIGN 


Veronica Griffiths of 34 
Clayponds Avenue, Brent- 
ford, Middlesex, writes. 

1 have а 2Х81 with 16K 

Ram. | am working my 
fay through the book 30 hour 
Basic and am doing quite well. 
But, 1 would like to get my 
ZXB1 to help me with my other 
hobby, Astrology, which in- 
volves many calculations, 

1 wrote to Roger Elliot of 
Star Life and got a very helpful 
letter back. Unfortunately, I 
do not feel that my knowledge 
of computing is good enough. 
15 there anything you can do to 
help, or do you know where Т 
could contact someone who 
could act as a middleman’ 
woman? 

А 1, feel that your best 

chance at the moment is 
to develop your ZX81 as an 
aid for various sections of your 
astrological calculations, А 
typical program could include 
(1) Sidereal time, GMT; (2) ST, 
GMT + Eastern time zones: 
(3) ST, GMT + Western time 
zones; (4) Position of Mer- 
cury .. and so on. 

The major problem is that 
hours, minutes and seconds 
are calculated in base 60. The 
following sub-routine will 
work out Sidereal time, GMT. 
though you will still need to 
use an ephemris: 

















19 PRINT "HOURS MINUTES 
SECONDS 

20 INPUT HI 

30 INPUTM1 

40 INPUTS! 

45 PRINT HI, 
"spaces";M1'spaces";S1 

50 ЈЕНТ> 12 THEN LET 
NI-H1-12 

60 IF HI< 12 THENLET 
Ni=12-Ht 

70 INPUT H2 

80 INPUT M2 

90 INPUT S2 

95 PRINT 
H2; spaces" M2:"spaces'.S2 

110 LETS3- 51>52 





120 LETM3- M1+M2 
130 LET Hz N14 H2 
140 IF S3>= 60 THEN GOSUB 200 
180 IF M3>= 60 THEN GOSUB 220 
160 PRI 

H3: врасов“ МЗ: "spacos":S3 
175 STOP 
200 LETS3- 53-60 
210 LETM3- M31 
215 RETURN 
220 LETM3- M3-60 
230 LETHS= нгі 
235 RETURN 

Lines 20 to 45 input and 
print the time of birth. Lines 
50 and 60 make the first part of 
the calculation by changing the 
hours to МІ. Lines 70 to 95 
input and print the sidereal time. 
at noon. The routine can end 
with a Goto 160 which will 
print out the results. 

This program assumes you 
were born after 12 am. If you 
were born before 12 am, simp- 
ly reverse all the arithmetic 
signs after line 110 which be- 


comes LET 53-51-52. 

1 have used Louis Mac- 
Neice's book Astrology as a 
reference, but unfortunately it 
does not give sufficient in- 
formation to actually work out 
the orbits of the planets, This 
is a long term aim that you are 
more likely to achieve if you 
upgrade from а 2Х81. Ке- 
member, if you attempt this 
sort of calculation on a ZX81, 
or a Spectrum, do not forget 
that it works in radians, not 
degrees, 

As to whether there is any- 
‘one who can help you. Have 
you considered looking for a 
local computer club? Alterna- 
tively, you might find a visit to 
your local library or an 
advertisement in a local paper 
will pay dividends, 


IT MAY BE 
IN CODE 


Paul Frewin, of Wadebridge, 
Cornwall, writes 

1 have been waiting for 

my Spectrum for six 
weeks. I have read in a number 
of reviews that the main dis- 
advantage of the Spectrum is 
that it is very slow. This slow- 
ness has prompted me to learn 
more about machine code. 

If а microcomputer uses a 
280 processor will it have the 
same mnemonics and hexade- 
сіта! codes as any other 780 
based micro? And will a book 











like Rodney Zaks Program- 
ming your Z80 be compatible 
with the machine code of my 
ZX Spectrum? 
А Whatever your reasons | | 
for learning machine} | 
code, it is а useful language to 
know. The Zaks book is consi- 
dered by many to be the е 
of Z80 programming, though 
you should note that both the 
Spectrum and the 2Х81 use 
the Z80a chip which is a mod- 
ified version of the 280. 

The hex codes will remain 
the same for ай 280 based 
micros, as will the mnemonics, 
What does change is the way 
all the signals into and out of 
the chip are interpreted, 

А signal going into a chip at 
point A will produce а re- 
sponse at point B. It will al- 
Ways be the same response at 
the same point. However, 
where one micro might inter- 
pret this as an instruction 10 
Refresh the Ram, another 
computer might see it as part 
of a Print command. 

One note about the Rodney. 
Zaks book is that it i$ very 
expensive. It might be advis- 
able to go on your library's no 
doubt long waiting list for the 
book. As an alternative, you 
might try and get hold of a 
copy of Nat Wordsworth's 280 
Instruction Handbook which is 
published by Scelbi. 











BUT A STAR 
MAP IS OK 
K Whitton of Bridgewater. 


Close, Chiselhurst, Kent, 3 
asks: x 











1 have seen a program 10 
generate a star map for 55 

use in astrology. Do you know | 00 - 

of any similar, Basic prog- 

rams, for the 2Х812 

А The only two programs I 
know of that might be of | | 

any use are astronomy pro-| 0 - 

: 


d 52% 





grams. One by Helta-Skelta| | 
Software, of Ferryside, 
Tookey Road, New Romney, 
Kent, deals with planetary Ў, 
paths. The other, by Bug-| | 
Byte, 98/100 The Albany, Old 

Hall Street, Liverpool L3, 
called Constellation and will 
‘draw a map of the night sky for 
anywhere on the earth, for any 
time since 1900. 
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Tun (23K) super graphics arcade game, 
£4.95. М. C. Мівот, 26 Highgrove, 
‘Sea Mili, Bristol 


48K SPECTRUM PROGRAMMES. 
"Tex Pro” Word Processor. On- 
screen text entry, insert, delete, word- 
wrap, justification, save, load, print. 
Foreign alphabet option. Cassette and 














ed 





‘DRAWING BOARD ТЕК хат 
Save, rca, cro (4 ways) merge peur 
machine routes. Draw vsing pixels 
(васли) ог any character, cursor con- 
ad in your program 
беке Oniy 4.20. 
DATABASE 16K ZXM or Soecrum, 
Busnes of home. Telephone numbers, 











VIC20 (Unexpanded) Software: three 
fantastic space games plus Pontoon, 
‘only £3.95, D, Spencer, 230 Low- 
grange Avenue, Bilingham, Cleveland, 


ДІР. 16K 2Х81 software: Baloon, Nib- 
biers and three other exciting games, 
£3.50. Death Race, £1.99. Tel; North: 
wood 22750 for games available 
(evenings). 64 Eastbury Road, North- 
wood, Middlesex. 





пост each month. Bounds Green 
Junior School, Park Road, N11. Tel: 
889 5446 for details. 


МС20, brand new, unused plus cas- 
‘sottos, £190. Tel: 01-937 2170 (Kens 
ington). 


‘SPECTRUM SOFTWARE Labyrinth — 
30, Breakout, Star Trek. Supplied on 
quality computer cassette, £2.95 each. 
D. Pariet, 12 Deanston Croft, Wals- 
grave, Coventry. 


VIC20 C2N, Super Expander, £30 
worth software and books. МОС. Only 
£215 ono. Tel: 01-471 7751 


DIANETICS: Hardware, the human 
brain software, correctly and Incorrect- 
ly graded experiences plus unevalu- 
‘ated data. Follow the spectacular path 
Into the depths and capabilties of the. 


‘one of the first Nuclear Physicists, only 
£4. Dianetic Centre, 3 St Mary's Row, 
Moseley, Birmingham, B13 BHW. 


МІС20 CASSETTE UNIT. Manual 
programs, worth £250. Asking only 
£159. Phone Bracknell (0344) 84978. 


ZX SPECTRUM 16K — Fruit Machine. 
Hold and Gamble features, uses many 
‘advanced Spectrum facilities. Only 
£3.95 inclusive. Character Design Aid 
— Will design and save characters, 
also allows manipulation of designed 
character — Rotate about three axis, 
invent, etc. Many example characters. 
‘Only £3.50. Supplied on quality casset- 
tes PLUS Printer listing. Cheques/POs 
to бой Sell Computer Software, 68 
Welington Street, Long Eaton, Notting- 
ham. 





BBC MICRO 


Make the most of your BBC 
Microcomputer with two 
books written by the experts 
LET YOUR BBC MICRO 
TEACH YOU TO PROG- 
RAM. by Tim Harntell. £6.45. 
with over 40 complete prog: 
rams, THE BBC MICRO RE- 
VEALED. by Jeremy Ruston. 
If you've mastered your com- 
puter, and want to progress. 
this is the book for you. £9.95, 
Interface Publications, Dept. 
РС, 44-46 Earls Court Rowd, 
London W8 6EJ. 








ZX SPECTRUM 
SOFTWARE 

ЗИРМАОЋАМ £5 па. VAT, PBP. Graphic 
design ald for 16K Spectrom. WIN soe 
show option 
[SUPERVIEW £5. Ind VAT. PAP. Personal 
ata system. Up to 48 papes on 48K 
Spectrum. 
Bonn programs have (ui operating manual 
etaed demontraton and auo commen. 
tary on cassone 
Video Software Lid, Stone Lane, 
Kinver, Stourbridge, №. Mids. 
DY? 6EQ. 

















SAVE 50%. ZX81 programs must go 
Send SAE lor list (private salir). S. 
Curtis, 8 St Andrews Avenue, Bulwark, 
Chepstow, Gwent 


SPECTEL. A personal Presto! system 
which acts as а powerful fling system. 
ог diary in 48K, £4.95, on cassette with 
troe memory, Tel: Chichester 780768. 


VIC20 PLUS CASSETTE DECK and 
programs, etc, £200 ono. Phone 01- 
892 9787. 


BBC SOFTWARE. Send SAE for leat- 
let S. Unter, 80 Gravesend Road, 
Strood, Kent. 


SPECTRUM SPEAKER. Speaker lor 
the Spectrum with volume control, 
6650. J. W. Hunter, 11 Nettleton 
Close, Canford Heath, Poole, Dorset 


VIC20 CASSETTE UNIT. Super 
pander, Spiders о! Mars cartridges, Vic. 
computing subscription, Joystick, 
books, magazines plus approximately 
#50 software. Worth £350, wil accept 
£270, Tel: 0625 32395. 


МС20 PONTOON. Win SEES trom 
your trends. Full colour graphics on 
unexpanded. Cassette £3.95, 
Listing £145. PET version available 
Phone: 0782-413351. 


BBC MICRO, good machine + Basic 
programes wanted, 35 per cent royalties 
paid. Southsea Software (D.W), 66 Park- 
‘stone Avenue, Southsea, Hants. 


VIDEO GENIE + ROXBURGH (Star) 
Printer with Centronics. Interface, 16K 
Ram, upgraded 135K Rom, Word Pro- 
cessor, Books, Tapes, eic, £325. Phone 
01-653 0186. 








16K ZX SPECTRUM АК 
Мом avaiable. Order now — BERSERK 
(580), SPEC-MAN (5550): Jaga tape 1 
(BRIOGER and DEPTH CHARGE £5 50) 
dep ape 2 (ALIEN BLASTER ana SPAGOIDS 
jj 


Tr arcade splay Fast дет. Mal order 


"Sir mauc 
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Ask yoursel 





microcomputer. how can you 
Obtain application software easily 
economically and efficiently to 
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48K machine) B. 5. McAlley, 78 
Неддећву, Chinnor, Oxfordshire, 


MIC 1515 Printer + Paper, Brand пен, 


Guide, Introduction to Basic Part 1, Loam 
Computer Programming, Bitz and талу. 
other programs, seling for £450 — worth 
8600, save £150. Те: 041-344 4728. 


VIDEO GENIE 3003, £180, Buyer col- 
ects, Phone: Gourock (Scotland) 
39817 evenings. 


ITT/APPLE, 48K, FP, Basic, RF, mod- 
Шаю”, £375 опо, Cannock 77640 
evenings. 


DIGITAL CROSSWORD COMPILER. A 
brand new version of the crossword you. 
wil enjoy. Educational for children, tun or. 
ай the family. Over 6 milion graded "Run, 
‘and Play compilations. Cassettes £6 (p & 
P рай). PET, TR&-80, Apple, 2Х81 
(16), Spectrum from М. Dawood Lid, 
Ramsdean Road, Stoud, Pelerstekd, 
Hampshire. Guaranteed а qualty pas- 
time. 


‘SPECTRUM PROGRAMS. Word pro- 
‘cessor — screen editing, insert, re- 
place, delete, word-wrap, justification, 
file-handiing; £15. L-game, new, dife- 
rent, testing; £5. Graphics Generator, 
makes it easy; £5, All include cassette 
plus instructions. Brian Hebbes, 6a 
Newlands Avenue, Southampton, 


УІС20 8K Expansion, unwanted gift, 
unused, £35. M. Warden, 64 Nursery 
Road, Bloxwich, West Midlands. 








POPULAR COMPUTING WEEKLY 


МОМВЕР5 


MAKE SURE OF A 
REAL COLLECTORS’ ITEM — 


THE FULL SET OF PCW 


We will mail any of the numbers you're missing 
from Issue 1 to the latest — for just 50p an 
issue, including p & p. 


(We have no more copies of Issue 2) 


Send cheques/Postal Orders to: 


Back Numbers 

Popular Computing Weekly 
Hobhouse Court 

19 Whitcomb Street 
London 

WC2 7HF 


HE SAID 
YOU COULDN'T DO IT 


WE DID IT 


A revolution in teaching programming techniques. 
Appreciate the real value of your computer. 
READ ZX81 HORIZON (with tape). 

Learn to link COPY, MOVE and MERGE. 

No programmer should be without this book. 

Contents: 

Detective 

Billiards 

Machine code programmer 
Call-back routine 


Price £12 

Credit cards accepted. 

Cheques payable to J. McNamara/ZX81. 

We can accept no responsibility for any illegal use of these. 
programs. 


File text 
Animated cyclist 
Load and Save 





From: Name 
Аддгев8. 


To UITGEVERIJ WOLFKAMP 

POSTBUS 70254 
(1007KG) AMSTERDAM — NETHERLANDS 
‘TELEPHONE: AMSTERDAM 020278931 





CLASSIFIED ADVERTISING RATES: 


Line by line: For private individuals, 20р per word, minimum 10 words. 


For companies, traders, and all commercial bodies, 40p per word, minimum 20 words. 


Ѕеті-аіврі 





: 610 per single column centimetre, minimum length 3 cm. (Рі 








supply AW as РМТ, Or supply rough setting instructions.) 


Conditions: All copy for Classified section must be pre-paid, Cheques and postal orders should arrive at least two weeks before the publication даје. 
If you wish to discuss your ad, please ring Alastair Macintosh 01-930 3840. 








Here’s my classified ad. 


(Please write your BOY. in capital letti 



































Please continue on a separate sheet of paper 








1 make this 


words, at 
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2. per word so | оме you £ 





Please cut out and send this form to: Classified Department, Popular Computing Weekly, 
Hobhouse Court, 19 Whitcomb Street, London WC2 












































Puzzle Мо20 


This is the first of а 
series of Ancient Algor- 1 
ithms problems that we 
shall be running, every 2 
other week. НЕАР5 
On the remaining OF STONES 
weeks we shall con- 
tinue to print the same. 
type of puzzles as 
usual, 
The new competition 
will hopefully, encour- 
аде you to look at many 
of 0 
rules we tak 
granted in a new 
The closing di 
the competition is Tues- 
day, September 7. 
Tony Roberts 









Q. 


Solution to Puzzle No 16 
Ме need to find four integers, A, B, C and D 
‘such that; 
A14840 

The program generates three of the four 
variables A, В and C, calculates D and checks 
to see if D is a perfect cube. 

19 FORA = 1170 100 

20 FOR. ТО 100 

30 FORC = В + 170 100 

40 IFC = ATHEN GOTO 90 

50 LETY = AAA +B» BB -C»C«C 

60 IF Y < 1 THEN GOTO 100 

70 LETX = Y ++ (1/3) 








Competitions 


2. TAKE ONE STONE iN TURN 
FROM EACH HEAP MAKING 


МИАТ HAVE You 
BEEN CALCULATING? 


80 IF X = (INT (X + IE — 8)) < 0.000001 THEN 
GOTO 200 

90 NEXTC 

100 NEXTB 

110 МЕХТА 

200 PRINT "A= "АРВ: 
АРАҒА + BeBe 


The smallest values are: 994-102 = 122415. 
80 Otto's new phone number is 1729. 





Winner of Puzzle No 16 

The winner is lan Wilkinson, Silkstone View, 
Hoyland, Barnsley, South Yorkshire, who re- 
семев £10, He adds: The answer presupposes 







TWO NEW EQUAL“ SIZED HEAPS 


А. NOW IF THERE'S MORE 
THAN ONE REAP Go BACK. 
To & = ELSE COUNT 
OP YOUR REMAINING 
STONES... 


that Dr Hex's offspring were not two 
monozygotic twins of one year olds and two 
year olds — leading to а phone number of 9. 





Rules. 
The winner of the puzzle will be the reader who, 
in the opinion of Popular Computing Weekly, 
has submitted the best solution. Preference will 
be given to solutions which show how the 
‘entrant arrives at the correct answer, 
Envelopes сопіаі Should be 
marked clearly with PUZZLE. 











LITERARY CRITICISM 


SEARCH BY NUMBER 
FIND AND GLASS 


THREE BLIND MICE 


ONE BUNDS MICE 
TWO BLINDS MKE 


ONE BLINDS Mice 
THE FARMERS WIFE 
SHE BLINDS MICE 

SEE HOWTHEY RUN 


WHO BLINDS MICE 





ARTIR 


SIX PROUD WALKERS 

FIVE DAYS OF CHRISTMAS 

FOUR АМО TWENTY BLACKBIRDS 
THREE. BLIND MIKE. GO. 

OME NOUN PHRASE = 
ONE NOUN IRASE Sos Sy 


TWO BLIND MICE 
OWE BLIND МЕЕ PLEASE. REPEAT 
ONE BLIND MCE STOP BREAKS RUE 


АЦАМ NUMBER. INDICATORS 
STOP BREAKS RULE, NO. 
GO OBEYS OTHER. RULE. 
STOP BREAKS RULE 

AUGN NUMBER INDEATORS 


ONE NOUN PHRASE 
THAT (5 AGGRESSION 
IMPERATIVE CLAUSE 


Hou! THEY RUN ' 
SEE MW THEY RUN. 
THE FARMER'S WIFE 
(ИТ OFF THEIR TANS 
WITH A CARVING KNIFE 
| Jf DID you EVER SEE 
7%” рр you EVER SEE: 
EST DID YOU EWR SEE 
EUT ene 
AS THREE BLIND MICE. ' 
FOUR BUND MKE 
FIVE BUND MICE 
| SX BLIND MCE 
SEVEN GUND МСЕ: 
SEVEN BLIND MCE 


J 





гайок шл 


SUCH A THING IN YOUR. UFE: 








mer $ Famed Naz А 
FEAR- BEHAVIOUR. 

USING LEGS 

ONE. NOUN PHRASE- 

MORE AGGRESSION 

DIVERAENT THINKING 
INTERRDGATIVE 

LISTENER NUOLUEMENT 

LISTENER NOT BLIND 
LISTENER. Wor МЕ. 
LISTENER. ALIVE. 
ARE THEY SYMBOLS ? 
PLIGHT OF HUMANITY 
POPULATION EXPLOSION 
OUT OF CONTROL 
DAMI ^ 
WENTE Loop ^ 
SEE HOW (RUN. f 










nexciting new Commodore 
peripheral 


[6 commodore 


COMPUTING 


international 


July леве £100 


The independent magazine for Commodore computer users 


Own or use а Pet or a Vic? 

Fed up with being ignored by all the 
traditional monthly magazines? 

Fed up with listings, which are too simple 
or simply do not work? 

You need Commodore Computing, the new 
monthly magazine. Commodore Computing 
is published by Nick Hampshire, author of 
The Pet Revealed, Pet Graphics, A Library of 
Subroutines and The Vic Revealed. 

Each issue is packed with advanced 





advice on how to make the most of your 
computer, whether you use a Pet or a Vic. 

Each issue covers a host of applications 
— software, hardware, machine code, games, 
business use — whatever it is you'll find it in 
Commodore Computing 

If you want to learn more about your 
computer, take out a subscription to 
Commodore Computing. 

That's the only way to get it, and get it 
straight. 


Send £12.50 for 1 year’s subscription (10 issues) to: 


Commodore Computing, 
Magsub, Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 3DH 








New From Fuller 
FD System for the 


ZX SPECTRUM 


£39.95 


+ £2.50 p & p. 





Professional Keyboard & Case — 


This unit has the same high standard as our 2Х81 unit 

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and 
the Power Supply. 

Our own Power supply is available:- 9 volts DC at 2 amps. 

Mains either 110v or 240v АС at £5.95 + 80p. p & p. 

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel 
key switches have gold plated contacts and a guaranteed life of 10° operations. 
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it 
into the FD case, plug in the keyboard and that's it. No technical know how or soldering 
required, the built unit is tested and comes with a money back guarantee. 

Spectrum Keyboard and Case Kit £33.95 

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also 
fixes inside the case. p & р 80p. 


SPECTRUM SOUND AMPLIFIER £5.95 * 80p p & p. 


Complete with leads, volume control and loud 

speaker in tough ABS Plastic case measuring f Д 
5" x 3" x 1" just plugs into your spectrum МІС E 
input 91 
SPECTRUM PLUG PLANNER — £18.95 + £1.00 p & p 


Complete with 3 metres of cable, three 13 
Ч атр sockets for TV, Таре etc АМО 9 volt 
| at 2 amp power supply with power jack to 
fit Spectrum or 2Х81 
The ever popular FD42 Keyboard and case 
for ZX81 £39,93 including VAT & Post 








Ez) 











хад 272 FD42 as а kit £33.95 including УАТ & Post 

IE 2042 Built only £24.95 including VAT 8 Post 

BT FD42 Keyboard Kit £18.95 including VAT & Post 
м, 


GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL ТО THE ZX CENTRE. 


Mail to FULLER MICRO SYSTEMS, 
The ZX Centre, Sweeting Street, Liverpool 2. England, U.K. 
Please Supply:- 

Name жағады PONN TUT EREE 
Address 


SAE for more d inquiries: Tel. 051-236 6109 








FULLER FD SYSTEM 





